Abstract We identified correlates of unsheltered status among Veterans experiencing homelessness and described distinct subgroups within the unsheltered homeless Veteran population using data from a screening instrument for homelessness that is administered to all Veterans accessing outpatient care at a Veterans Health Administration (VHA) facility. Correlates of unsheltered homelessness included male gender, white race, older age, lower levels of VHA eligibility, substance use disorders, frequent use of VHA inpatient and infrequent use of VHA outpatient services, and residing in the West. We identified six distinct subgroups of unsheltered Veterans; the tri-morbid frequent users represented the highest need group, but the largest group was comprised of Veterans who made highly infrequent use of VHA healthcare services. Differences between sheltered and unsheltered Veterans and heterogeneity within the unsheltered Veteran population should be considered in targeting housing and other interventions.
Introduction
More than 170,000 people experiencing homelessness on one night in January 2014 were staying in unsheltered situations, which includes places not meant for human habitation, such as the streets, abandoned buildings, vehicles, or parks (U.S. Department of Housing and Urban Development 2014). However, surprisingly little is known about unsheltered homelessness. Previous work has found that persons staying in unsheltered situations are often chronically homeless (Cousineau 1997; O'Toole et al. 1999; Shern et al. 2000; Tsai et al. 2014 ) and have high rates of behavioral health and medical needs (Shern et al. 2000) , but less access to care (Lam and Rosenheck 1999; Levitt et al. 2009 ). Given the findings of this limited research, it is often assumed that people living in unsheltered situations comprise the highest-need and hardest-toserve homeless subpopulation.
Research to date has identified many correlates of unsheltered homelessness-that is, characteristics that are more commonly observed among persons experiencing unsheltered homelessness than those who are sheltered. Compared with their sheltered counterparts, who are accessing emergency shelter or transitional housing, individuals experiencing unsheltered homelessness are more
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often White (Early 2005; Gelberg and Linn 1989; Larsen et al. 2004) , older (Levitt et al. 2009 ), identify as a Veteran (Gelberg and Linn 1989; Levitt et al. 2009 ), have lower education, are unemployed (O'Toole et al. 1999) , and have a history of incarceration (Levitt et al. 2009 ). The literature indicates that individuals experiencing unsheltered homelessness more often have both lifetime and recent serious mental illness (SMI) or mental health issues (Levitt et al. 2009; Nyamathi et al. 2000) , lifetime and recent substance use or substance use disorders (SUD) (Gelberg and Linn 1989; Nyamathi et al. 2000) , and comorbid SMI and SUD (Levitt et al. 2009 ). Poorer general health is also more common among individuals living in an unsheltered situation, as is recent experience of victimization and injury (Gelberg and Linn 1989; Nyamathi et al. 2000) and recent lack of preventive healthcare (Nyamathi et al. 2000) . While these findings provide some evidence of broad differences between persons experiencing homelessness based on their sheltered status, there has been little in-depth exploration of the characteristics of individuals within sheltered or unsheltered groups, particularly among unsheltered individuals.
Unsheltered homelessness is more prevalent among Veterans than among non-Veterans. At one point in time in 2014, 36 % of homeless Veterans were unsheltered compared with 30 % of non-Veterans (U.S. Department of Housing and Urban Development 2014). Research regarding unsheltered homelessness among Veterans specifically is limited. The few prior studies on this topic have found that Veterans staying in unsheltered homeless situations were significantly different than Veterans staying in a sheltered situation in terms of demographics and housing outcomes. These findings mirror the results of similar studies using non-Veteran samples. Most strikingly, the odds of Veterans experiencing persistent homelessness (i.e., for more than 6 months) were 2.7 times greater for those staying in an unsheltered situation as opposed to a sheltered situation (Montgomery, Byrne, Treglia, et al. unpublished data) . While these findings provide some evidence that Veterans living in an unsheltered situation have significant needs and are at increased risk of longerterm homelessness, the assumption that they represent the most ''hard-core'' group of individuals experiencing homelessness may ignore important heterogeneity within this population.
Therefore, the purpose of this study was to examine more closely the characteristics of Veterans who reported being homeless and staying in an unsheltered situation using administrative data from more than 4000 individuals self-identifying as such. The following aims were devised to address this purpose: (1) to identify correlates of Veterans' unsheltered homelessness status and (2) to identify and describe distinct subgroups within the unsheltered homeless Veteran population.
Methods

Data and Measures
This study used data obtained from the U.S. Department of Veterans Affairs (VA) electronic medical records; the study sample included 35,897 Veterans who screened positive for homelessness between October 1, 2012 and September 30, 2013, based on the following questions asked of all Veterans accessing outpatient care at a Veterans Health Administration (VHA) facility:
1. In the past 2 months, have you been living in stable housing that you own, rent, or stay in as part of a households? 2. Are you worried or concerned that in the next 2 months you may NOT have stable housing that you own, rent, or stay in as part of a household?
Veterans who responded negatively to the first question were identified as homeless and those who responded in the affirmative to the second question were identified as at risk. Veterans who screened positive for either homelessness or risk were asked where they had lived for the majority of the previous 2 months; response categories included an apartment, house, or room that one rents or owns (either with or without a subsidy); with family or friends; in a hotel or motel; in an institutional setting (e.g., hospital, rehabilitation center, treatment program, jail/prison); in an emergency shelter or other homeless residential program; or on the street, in a vehicle, abandoned building, or anywhere outside. We classified Veterans as experiencing either unsheltered homelessness-staying in a vehicle, abandoned building, or anywhere outside-or sheltered homelessness, which included all other response categories.
We extracted information about the characteristics of Veterans who screened positive for homelessness from VA electronic medical records, which are available in the VA's Corporate Data Warehouse (CDW) (Fihn et al. 2014) . Demographic measures included age, gender, and race/ ethnicity. We also obtained an indicator of whether Veterans served in Iraq or Afghanistan as part of Operations Iraqi Freedom (OIF) or Enduring Freedom (OEF), respectively. We constructed a 5-level measure of Veterans' eligibility for VHA healthcare using VHA's Enrollment Priority Groups, which classify the extent to which Veterans receive compensation for a disability related to military service or are very low income: (1) no serviceCommunity Ment Health J (2016) 52:148-157 149 connected disability, which includes Veterans who are neither disabled nor low income; (2) no-service connected disability but Medicaid eligible, which include Veterans who are not disabled but low income; (3) service-connected disability less than 50 % disabling; (4) serviceconnected disability more than 50 % disabling; and (5) Veterans meeting other criteria for eligibility.
We assessed healthcare utilization-both outpatient visits and inpatient hospital stays of any kind-during the year prior to a positive screen using International Classification of Diseases-9th Revision (ICD-9) codes in Veterans' medical records. We identified behavioral and chronic health conditions based on the algorithm developed by Elixhauser and colleagues (Elixhauser et al. 1998) . From the Elixhauser algorithm, the behavioral health measure stratified Veterans into 4 groups: (1) no behavioral health condition; (2) SMI only (e.g., psychoses or major depression) without a co-occurring SUD; (3) SUD only with no co-occurring SMI, and (4) co-occurring SMI and SUD. A chronic health condition indicator included any one of the medical comorbidities defined by the Elixhauser algorithm (Elixhauser et al. 1998) .
We also constructed a series of variables describing the type of VA clinic and the geographical location in which Veterans responded to the screening questions. VA clinic locations included: primary care clinic, mental health clinic, substance use clinic, or some other setting. Geographic location indicated whether screening was completed in a rural or non-rural location-based on designations made by the VHA Support Services Center (U.S. Department of Veterans Affairs Veteran Support Service Center 2014)-as well as region of the country, based on designations made by the U.S. Census Bureau (Northeast, West, Midwest, and South) (U.S. Census Bureau 2013). A small number of Veterans responded to the screening questions in either Puerto Rico or the Philippines, and were classified as such in constructing the region variable.
Analysis
To address the first aim of the study, we used a series of Chi-square tests to compare demographic characteristics, OEF/OIF service, VA eligibility, inpatient and outpatient service use, presence of behavioral and chronic health conditions, and screening location of Veterans who reported unsheltered versus sheltered homelessness. We then used mixed-effects logistic regression to model the association between these measures and the probability of being unsheltered as compared to all other homelessness groups. The model included a random intercept to account for clustering of veterans responding to the HSCR within VA facilities.
To address the second aim of the study, we conducted a latent class analysis (LCA) only using data from the subgroup of unsheltered homeless Veterans. LCA is a statistical method that identifies a set of unobserved subgroups, or latent classes, within a population based on values for a set of observed, or manifest, variables (McCutcheon 1987) . LCA provides estimates of the proportion of the sample in each latent class and the probability of a given response to each manifest variable, conditional on latent class membership. In the present context, the use of LCA allowed us to classify and describe subgroups of Veterans reporting unsheltered homelessness. We included the measures described above as manifest variables in the LCA model (i.e. demographic characteristics, OEF/OIF service history, VA eligibility, inpatient and outpatient service use, behavioral and chronic health conditions, screening location). A series of LCA models were estimated, specifying 1-10 classes, and the model with the lowest Bayesian Information Criterion (BIC) was selected as the best fitting model.
We conducted all analyses within the R environment for statistical computing (R Core Development Team 2015); we used the lme4 package (Bates et al. 2014 ) to estimate the mixed-effects logistic regression model and conducted the LCA using the poLCA package (Linzer and Lewis 2011) . The study was approved by the Institutional Review Board at the VA Medical Center with which the study authors are affiliated.
Results
Correlates of Unsheltered Homelessness
Between October 1, 2012 and September 30, 2013 a total of 4,034 Veterans (11.2 %) self-identified as both homeless and living in an unsheltered situation. Table 1 indicates that Veterans who reported unsheltered homelessness were more likely to be male, White, and more heavily concentrated in the 50-59 and 60-69 year age ranges when compared to their sheltered counterparts. The proportion of unsheltered Veterans who served in OEF/OIF (7.2 %) was roughly one-half that of sheltered Veterans (14.3 %). There were significant differences in VA eligibility between sheltered and unsheltered Veterans: a greater proportion of sheltered Veterans had a service-connected disability rating above 50 % while a greater proportion of unsheltered Veterans had no service-connected disability. There was a statistically significant, but not substantively large, difference between sheltered and unsheltered Veterans with respect to identified behavioral health conditions; we did not identify a behavioral health condition for more than one-half of each group. Similarly, while a significantly larger share of sheltered Veterans (43.4 % of sheltered Veterans compared with 40.8 % of unsheltered Veterans) had a chronic health condition, it was not a substantive difference. There were no significant differences between sheltered and unsheltered Veterans in their use of inpatient services in the year prior to responding to the screening questions, although sheltered Veterans used outpatient services more extensively. Unsheltered Veterans were more likely to respond to the screening questions in nonrural locations, and about one-half of all unsheltered Veterans were screened in the Western part of the United States, compared to less than one-third of sheltered Veterans. Table 2 presents the results of the mixed-effects logistic regression model predicting unsheltered homelessness, which are largely consistent with the bivariate comparisons. Females were far less likely than males to report being unsheltered, while Veterans between the ages of 40 and 69-and those aged 50-59 in particular-had odds of reporting unsheltered homelessness that were between 1.28 and 1.70 times higher than Veterans aged 18-29. Non-White Veterans were less likely to be unsheltered than White Veterans, and those with lower levels of or no service-connected disability were more likely to be unsheltered. Veterans identified as having a SUD, either alone or with a co-occurring SMI, were more likely to report being unsheltered than those with no identified behavioral-health-related diagnoses. However, the presence of SMI without co-occurring SUD was not significantly associated with an increased likelihood of being unsheltered.
Veterans with a chronic health condition were slightly less likely to report being unsheltered compared with those who did not have a chronic health condition. In contrast to the bivariate comparisons, greater frequency of inpatient stays was associated with an increased likelihood of reporting unsheltered homelessness in the multivariate model; Veterans with three or more inpatient stays during the year preceding their response to the screening questions were 1.61 times as likely to report being unsheltered relative to those who had no inpatient stays. On the other hand, frequent outpatient use was associated with a decreased likelihood of reporting unsheltered homelessness; those with 18 or more outpatient visits in the year leading up to their positive screen were only 0.63 times as likely as those with no outpatient visits to be unsheltered.
Veterans screened in rural areas were less likely to be unsheltered, while region of the country was a strong predictor of unsheltered homelessness. Those responding to the screening questions in the West were almost three times as likely as their counterparts in the Northeast to report unsheltered, as opposed to sheltered, homelessness.
Profiles of Unsheltered Homelessness
The LCA for the 4034 Veterans who screened positive for homelessness and reported staying in an unsheltered situation yielded a best-fitting model that had six classes. Table 3 presents a comparison of these classes, which are described below:
• Tri-morbid, frequent users represented 14.5 % of unsheltered Veterans (N = 584). Their profile suggested complex needs: more than two-thirds (68.0 %) had cooccurring SUD and SMI and 8 out of 10 were identified as having a chronic health condition. Veterans in this group frequently used VA medical services: more than one-half had at least two inpatient hospital stays in the year prior to screening positive and almost all (90 %) had 18 or more outpatient visits during this time period.
• Older outpatients with chronic health conditions comprised 21.5 % of unsheltered Veterans (N = 869). The majority of these Veterans was aged 60 and older: roughly two-thirds (65.6 %) were 60-69 and 18.8 % were 70 or older. Three-quarters of Veterans in this group had a chronic health condition and 1 in 5 (20.6 %) had 18 or more outpatient visits in the year prior to screening positive for homelessness.
• Middle-aged outpatients with SMI or SUD comprised 24.8 % of unsheltered Veterans (N = 1,000). The majority (64.8 %) of this group was aged 50-59 years. Nearly two-thirds had an identified behavioral health problem, with roughly equal proportions having a SUD (20.7 %), SMI (23.4 %), or co-occurring conditions (19.1 %). They had low rates of inpatient hospitalization but fairly frequent outpatient visits: 60 % had seven or more in the year before responding to the screening questions.
• Low service users comprised 26.8 % (N = 1,079) of unsheltered Veterans. This group was distinguished from the others mainly due to their highly infrequent use of VA healthcare services. No members of this group had an inpatient stay in the year prior to responding to the screening questions; nearly one-half (45.3 %) did not have an outpatient visit and more than one-third (36.1 %) had only one or two outpatient visits.
• The final two classes were made up primarily of younger Veterans and together accounted for 12.5 % of all unsheltered Veterans. Veterans in the young healthier Veterans group (N = 273, 6.8 %) were differentiated from their peers in the young disabled Veterans (N = 230, 5.7 %) group primarily due to the latter group's higher rates of behavioral health and chronic health conditions, likely accounted for by the fact that an estimated 62.9 % of Veterans in this group had a service-connected disability rating of 50-100 %. 
Discussion
This study represents the most in-depth attempt, to date, to characterize Veterans experiencing unsheltered homelessness and the first study to identify subgroups of individuals staying in unsheltered situations. In addition, this study corroborates findings from other research regarding the complex needs and use of acute care among persons experiencing unsheltered homelessness. This study highlighted some key differences between sheltered and unsheltered Veterans in terms of demographics, services needs and utilization, and geographic distribution. Generally, Veterans staying in an unsheltered situation were older and more likely to be male and White than Veterans who reported being homeless and were staying in a sheltered situation. In addition, Veterans who were not receiving compensation related to a service-connected disability were more likely to be unsheltered, which highlights the relationship between extreme poverty and staying in a place not intended for human habitation; an earlier study found that 2 of 5 individuals living in an unsheltered situation reported that their primary reason for homelessness was that they had no money (O'Toole et al. 1999) . Having an identified SUD-which, for the purposes of this study means having sought treatment and been assigned a diagnosiseither alone or co-occurring with an SMI was associated with an increased likelihood of unsheltered homelessness as was relatively more inpatient stays and fewer outpatient visits. Finally, consistent with the general population of persons experiencing homelessness, unsheltered Veterans were geographically concentrated in the West (U.S. Department of Housing and Urban Development 2014).
In addition to identifying differences related to demographics and services utilization based on Veterans' sheltered status, this study also highlighted differences within the group of unsheltered Veterans. The LCA identified 6 distinct profiles of Veterans experiencing unsheltered homelessness, emphasizing the heterogeneity within this population-findings suggest that not all Veterans experiencing unsheltered homelessness are the most hardcore or difficult to serve. The majority of Veterans in the tri-morbid frequent user group had both chronic medical and behavioral health conditions and appeared to be accessing VA healthcare services frequently. These Veterans are the easiest to identify and intervene with and are likely ideal candidates for permanent supportive housing through the U.S. Department of Housing and Urban Development-VA Supportive Housing (HUD-VASH) program, which provides a deep housing subsidy along with intensive-if necessary and desired-supportive services. By subscribing to the Housing First approach, HUD-VASH can support independent living for Veterans with the greatest needs and most chronic homelessness experiences (Montgomery et al. 2013) .
The Veterans identified as unsheltered through screening at VA medical facilities represent less than one-quarter of the almost 18,000 Veterans estimated to be experiencing unsheltered homelessness at one point in time (U.S. Department of Housing and Urban Development 2014). This points to the possibility that many unsheltered Veterans are not accessing VA services, which is consistent with other research that has found that individuals living in an unsheltered situation often have less access to care (Nyamathi et al. 2000; O'Toole et al. 1999 ). This hypothesis is further supported by the fact that the single largest subgroup of unsheltered Veterans identified in this study (26.8 %) were the low service users who may be an especially difficult population to engage. There is limited interaction between VA healthcare services and this population and very little is known about them in terms of any comorbid behavioral health or medical conditions; the fact that they are identified as having virtually none of these conditions is an artifact of the method used to identify diagnoses rather than a reflection of whether a Veteran is actually experiencing any of these conditions. However, this group of Veterans did present for care at a VA and completed a screen, which indicates that they do engage with VA at some level and the system should make a concerted effort to use those opportunities to learn more about their needs and match them with appropriate services. Two profiles of younger Veterans emerged, although they represented a small share of the unsheltered population. The key difference between the two groups was that one group had much higher rates of services utilization, service-connected disabilities, and behavioral health and chronic medical conditions. This distinction between the two groups naturally points to the need for different interventions. While the group with fewer needs may be able to access housing with rapid re-housing assistance provided by the VA's homelessness prevention and rapid re-housing program, the Supportive Services for Veteran Families program, the group with most intensive needsand more frequent services utilization-may require a more intensive intervention such as HUD-VASH.
While this study contributes to the understanding of unsheltered homelessness, there are several limitations which must be mentioned. First, services utilization and identification of behavioral health and chronic medical conditions are intrinsically linked. Diagnoses are attached to both outpatient and inpatient visits, so a Veteran must access services in order to receive a diagnosis. Therefore, among low services users particularly, it is difficult to accurately characterize their behavioral health and medical conditions. Second, the analysis is limited only to Veterans accessing VA healthcare, which represents the minority of Veterans who are experiencing unsheltered homelessness. Moreover, the screening instrument used in the present study to identify unsheltered Veterans was administered only to those accessing VA healthcare in outpatient settings. As prior research shows that persons experiencing homelessness make disproportionate use of emergency department and inpatient hospitalization services (Kushel et al. 2002; Reid et al. 2008) , the inability to assess the housing status of Veterans accessing care in these settings represents an important limitation of the present study. Additional work is needed to understand the larger population of Veterans who are staying in unsheltered situations but not accessing care, or only inpatient or emergency department care, as well as appropriate interventions to increase their housing stability. Nonetheless, the results of this study shed light on the heterogeneous nature of the Veteran unsheltered homeless population with its varied demographic compositions and health care needs.
